Abstract Significant health disparities exist for transgender female (trans*female) youth. We assessed differences in mental health outcomes based on exposure to discrimination among transgender female youth in the San Francisco Bay Area aged 16-24 years. Youth were recruited using a combination of respondent driven sampling with online and social media methods. Logistic regression models were used to estimate odds ratios for the mental health outcomes, comparing levels of discrimination and levels of resiliency promoting protective factors among sexually active youth in the sample (N = 216). High transgender-based discrimination was significantly associated with greater odds of PTSD (AOR, 2.6; 95 % CI 1.4-5.0), depression (AOR, 2.6; 95 % CI 1.2-5.9), and stress related to suicidal thoughts (AOR 7.7, 95 % CI 2.3-35.2). High racial discrimination was significantly associated with greater odds of psychological stress (AOR 3.6; 95 % CI 1.2-10.8), PTSD (AOR 2.1; 95 % CI 1.1-4.2) and stress related to suicidal thoughts (AOR 4.3, 95 % CI 1.5-13.3). Parental closeness was related to significantly lower odds of all four mental health outcomes measured, and intrinsic resiliency positively reduced risk for psychological stress, PTSD, and stress related to suicidal thoughts. Transgender and racial discrimination may have deleterious effects on the mental health of trans*female youth. Interventions that address individual and intersectional discrimination and build resources for resiliency and parental closeness may have success in preventing mental health disorders in this underserved population.
Introduction
High prevalence and significant disparities in mental health exist for transgender youth assigned a male sex at birth who identify as a different gender (trans*female youth) [1] [2] [3] . Studies assert that prejudice towards transwomen occurs because they are perceived to transgress societal gender norms [4] . Prejudice is enacted in numerous forms of discrimination resulting in everything from discrimination in education, employment and health care to unpunished violence and murder of transwomen, especially transwomen of color [5, 6] . Discrimination and rejection due to gender nonconformity often starts at an early age and puts trans*female youth at risk of isolation, school dropout and academic performance issues [7] . From a systems perspective, discrimination based on transgender identity leads to unequal access to education, employment, and other economic resources [6, 8] , which then create economic insecurity impacting safe housing and income. Economic hardship due to transphobia may be a primary reason why some transwomen turn to sex work, which raises their risk for HIV, other sexually transmitted diseases and violence [9] [10] [11] .
An important and understudied area of research is the link between discrimination and mental health outcomes for trans*female youth. Discrimination has been linked to poor mental health outcomes among adult transgender people. Prevalence of suicide attempts in the transgender population range from 18 to 41 %, which is 15-38 percentage points higher than in the overall U.S. population [5] . Compared with cisgender females, transwomen have reported lower overall mental health and quality of life [12] . A study of transwomen and transmen in Australia recently found that almost half of the sample experienced psychological distress; psychological distress was associated with younger age, lack of family social support and greater number of victimization experiences, pointing to heightened need for research with youth in the trans population [13] . Recent research found that transgender youth had significantly higher risk for depression, anxiety, and suicide when compared to cisgender youth matched controls [3] . In a study of transmen and transwomen, factors associated with substance use disorder and a history of substance use treatment included being a transwoman, lifetime PTSD, current depression, and current mental health treatment [14] . In a previous analysis of this dataset, we found that transgender-related discrimination is associated with increased odds of alcohol and drug use in our sample of trans*female youth [15] . Stress related to transgender-based discrimination may similarly affect mental health outcomes in this population.
Racial discrimination on top of gender-based stigma may exert a profound effect on mental health. Racism has been linked to poor mental health among racial/ethnic minority populations [16, 17] . New research has investigated the pathways to poor health outcomes and identified stress as a primary mechanism affecting the mental health of racial/ethnic minority individuals [18] . For racial/ethnic minority trans*female youth who manage multiple marginalized social identities (i.e., racial minorities who are gender minorities), extreme heightened stress and fewer coping mechanisms may result in poorer mental health [19] . In the transgender literature, there are major gaps in how intersections of race and transgender identity impact mental health outcomes among transgender people. Such research is needed to determine if there are disparities in mental health risks within the trans community and to properly target prevention and care interventions.
Resiliency factors that protect from risks related to discrimination are also needed. Positive parental relationships may be a critical protective factor for transgender youth as has been found with gay, lesbian and bisexual youth [20] . Though the literature is limited, one study found that trans*female youth who reported having support from at least one parent were more likely to report consistent safe sex compared to youth who were rejected by family [21] . Intrinsic resiliency, or the ability, assets, and skills of youth to overcome adversity and have positive health and social outcomes, may also be protective of various forms of discrimination [22] . There may also be resiliency promoting factors that are specific to trans*female youth, such as access to transgender-specific health care for youth who are interested in such care. A study by Rotundi found that transgender people ready but not able to medically transition were more likely to have depressive symptoms than peers who began the transition process [23] . Conversely, in a study comparing quality of life between transwomen on and off hormones, utilization of hormonal therapy was associated with higher quality of life scores in general and better mental health overall [24] . Having friends who are transgender or supportive of one's gender identity may also be a unique and important resiliency-promoting factor. Such friends may be protective from bullying and could serve as positive forms of social support and information about transitioning [25, 26] .
The current study was conducted to determine the prevalence of transgender-based, racial and trans-racial discrimination experienced by participants in a large cohort of trans*female youth aged 16-24 years. We also examined the relationship between discrimination and mental health to determine if high exposure to discrimination is associated with poor mental health outcomes. To do so, we assessed three different types of discrimination-transgender-based, racial, and combined transgender-based and racial (trans-racial) discrimination-on the mental health of trans*female youth. We also sought to test the protective effect of important youth resiliency promoting factors to give providers and interventionists directions for supporting trans*female youth who face discrimination that negatively impacts their mental health.
Methods
Participants SHINE is a study of HIV risk and resiliency among trans*female youth in the San Francisco Bay Area; the present analysis uses data from enrollment visits between August 2012 and December 2013 as a cross-sectional sample. The target sample size for the study was 300. Study participants were initially recruited using a peer-referral method to obtain a diverse sample of this hard-toreach population. Slow recruitment chains resulted in adaptations to the sampling methodology including allowance of e-referrals and expanding the number of referrals that successful recruiters could have [27] . In total, 79 participants were recruited through peer referral only, while 221 participants were recruited using respondent driven sampling (RDS) in combination with social networking outreach [28] . In addition to peer referral, participants were recruited through outreach on social networking sites (e.g., Facebook, Tumblr), in person at events attended by trans*female youth (e.g., Trans March, Queer Prom), and with referrals from both communitybased organizations that provide social services to transgender women and youth and gender-specific health clinics (additional details provided in a manuscript outlining the recruitment methods [28] ). Individuals were eligible for the study if they: [1] self-identified as any gender other than that typically associated with their assigned male sex at birth, [2] were 16-24 years of age, and [3] lived in the San Francisco Bay Area. Data for this analysis only included participants who were HIV-negative. Informed consent was obtained before starting the behavioral survey, which was administered via hand-held tablet computers and took about 1 h on average to complete, and conducting a rapid HIV test. Youth were given a $50 incentive for participation in the study. All study procedures were approved by the Institutional Review Board at the University of California, San Francisco. Written consent was obtained from all youths. For those who were under 18 years of age, written consent was provided in accordance with a review board waiver of parental consent.
Measures

Socio-demographic Factors
Basic demographic factors assessed were age, gender, race/ ethnicity, whether youth were born in the U.S. or abroad, sexual orientation (straight/heterosexual, lesbian/gay, queer, bisexual, pansexual, questioning, no p1.00), HIV status, education (in school/GED/HS graduate; highest grade attained); income (inclusive of all sources of income and dichotomized to those above and below the federal poverty level); unstable housing currently (defined as a hotel, rooming house, transitional housing, or homeless shelter) and as a child between kindergarten and age 16 (Y/ N responses); and living situation as a child (i.e., with parents of origin, family caregiver, were adopted or lived in foster care).
Predictors
Discrimination ever based on transgender identity, race or both were the primary exposures to predict risk for mental health disorders as measured by brief mental health screeners conducted as part of this study. Racial discrimination measures were drawn from the discrimination items in Nancy Krieger's standardized ''experiences of discrimination measure'' [29] that all begin with the preface, ''Have you ever experienced discrimination, been prevented from doing something, or been hassled or made to feel inferior in any of the following situations because of your race, ethnicity or color?'' Experiences of transgenderbased discrimination were measured as yes/no responses to various types of discrimination due to youths' gender identity or gender presentation. We measured transgender and racial discrimination based on five items-(1) discrimination in trying to get a job, (2) discrimination at school (race)/having to change schools or drop out (gender), (3) discrimination at work (race)/losing a job or career opportunity (gender), (4) discrimination in obtaining housing (race)/having to move from family or friends (gender), and (5) discrimination in medical care (race)/ getting health care services (gender). Youth who responded yes to 2 or more items for each type of discrimination were categorized as having high exposure to racial, and/or transgender-related discrimination. Youth who reported high exposure to both transgender-based and racial discrimination were categorized as experiencing high transracial discrimination.
Outcomes
Psychological distress was measured with the 18 item version of the Brief Symptom Inventory (BSI-18), converting the BSI-18 Global Severity Index (GSI) to T-scores and using a validated clinical cutoff of T [ 62 for symptomatic psychological distress in the last 7 days [30] [31] [32] . The BSI-18 assesses symptoms in the last 12 months. We rescaled the BSI and our cutoff for psychological stress was a score of 62 or greater. The BSI-18 T-scores calculated in this study had high internal consistency (Cronbach's alpha = 0.92). We assessed depressive symptoms in the past week using the short version of the Center for Epidemiologic Studies Depression Scale [33] . Based off of 4 items measured, each with possible values of 0, 1, 2, or 3, we required that at least 3 of the 4 items have responses of 2 or greater to be categorized as having symptoms of depression. We used the primary care posttraumatic stress disorder screen items from the brief New York PTSD Risk Score [34] to assess trauma symptoms in the past year. Based off of 4 yes/no items, we required that at least 3 of the 4 items have a response of yes. PTSD scores calculated in this study had high internal consistency (Cronbach's alpha = 0.70). Stress related to thoughts of suicide was measured with the item, ''How much were you distressed by thoughts of ending your life?'' Responses we measured on a 5-point Likert scale ranging from ''not at all'' to ''extremely''. Any response other than ''not at all'' was coded as positive. This item was asked about stress related to thoughts of suicide over the last year.
Resiliency Promoting Protective Factors: For this study, we utilized the Connor Davidson Resilience Scale (CD-RS) [35] of intrinsic resiliency for trans*female youth. The CD-RISC contains 25 items, all of which carry a 5-point range of responses with a maximum score of 100 for each participant. The CD-RS scores calculated in this study had high internal consistency (Cronbach's alpha = 0.89). To measure support from transgender peers, we used our transgender community connectedness measure, which is an 11-item scale that was adapted from the gay community connectedness measure and has been previously validated in minority populations [36] . To measure social support, we used an adapted social support measure developed based on the 12-item Multidimensional Scale of Perceived Social Support (MSPSS) [37] that first asked youth from whom they get the most support (e.g., parents, chosen family, mentor). The participant's chosen support was then inserted in place of the word ''family'' for four of the items assessed in the MSPSS. Youth were asked questions like ''I can talk about my problems with my [person(s) listed above].'' A scaled global social support value was then computed as the sum of the responses to the individual questions; the alpha coefficient for this sample was 0.9 in a prior study with this population [36] . Parental acceptance was measured by developing 10 questions based on research from the Family Acceptance Project [38] . Parental closeness was measured with 5 items: (a) warmth and love from parents while growing up, (b) parents encouraging independence, (c) teaching right from wrong, (d) satisfaction with mother-child communication, and (e) satisfaction with closest parent relationship. The absence of barriers to transgender-specific health care was assessed with the question, ''Have you ever had any problems getting health care because of your gender identity or presentation?''
Analysis
The original study was conducted to identify risk and resiliency promoting factors related to HIV. To inform HIV prevention efforts, this analysis was conducted with youth in the sample who self-reported being HIV-negative. The first step of the analysis was to assess exposure to racial and transgender-related discrimination overall for youth in the sample, separately and combined. Next we assessed differences in mental health outcomes (i.e., BSI, PTSD, Depression and stress related to suicidal thoughts) between those with high versus low exposure to racial, transgenderrelated and trans-racial discrimination. To do so, we fit logistic regression models to estimate odds ratios for the mental health outcomes, comparing levels of discrimination types and adjusting for age and race. Age and race covariates were chosen a priori. Youth who reported high exposure to both racial and transgender-related discrimination were part of a separate group for analysis having high exposure to trans-racial discrimination. We then assessed whether protective factors were related to mental health outcomes. First, we conducted analyses to determine if there were significant differences in reporting of the protective factors of resiliency, community connectedness, social support, parental acceptance and parental closeness by age and race. We then fit logistic regression models to estimate odds ratios for mental health outcomes, comparing levels of protective factors and adjusting for age and race. We used cubic spline adjustment for age, with knots at the quartiles. We used a 95 % level for all confidence intervals. We conducted all analysis in R (Revolution Analytics, Palo Alto, CA).
Results
Demographics and Exposure to Discrimination
There were a total of 216 sexually active HIV-negative trans*female youth in this sample (Table 1) . Nearly half (44 %) were aged 21 years and under, while 56 % were aged 22-24. Most youth in the sample (81.9 %) were aged 20-24 years. Most youth identified as female (44.4 %), followed by transgender (31.9 %), and genderqueer (i.e., identify as neither woman nor man) (16.7 %). The sample was 34.3 % White, 23.1 % Latina, 15.3 % mixed race, 13.4 % African American, and 5.6 % Asian; 8.3 % identified as other. Almost half of youth had some college or more education (46.8 %). Almost three quarters lived on $1000 or less month (71 %) and 21.8 % were unstably housed. Almost half of youth moved two or more times during their childhood (43.5 %), and 81.5 % lived with their family of origin as a child.
More than one quarter of youth (26.2 %) reported high racial discrimination, almost half (45.9 %) reported high transgender-based discrimination, 15.9 % reported high transgender-based and high racial discrimination (Table 1 ). Only 37 % reported low exposure to discrimination. Racial discrimination as trans-racial discrimination (30.3 %) was disproportionately higher among African Americans (28.3 %) relative to the composition of the overall sample (only 13.4 % were African American). The same was true for heterosexuals. Racial (42.3 %) and trans-racial discrimination (48.5 %) were elevated among heterosexuals who only made up 32.3 % of those comparing sexual orientation groups. Racial (28.3 %) and trans-racial discrimination (39.4 %) was also disproportionately higher for those who were unstably housed (21.8 % were unstably housed). Racial discrimination and trans-racial discrimination were disproportionately higher among those who had moved 2 or more times as a child (65.4 and 66.7 %, respectively compared to 43.5 % overall who had moved 2 or more times as a child). Disproportionately high rates of racial and trans-racial discrimination were reported by youths who were in foster care as children (11.3 and 12.1 %, respectively vs. 5.1 % of the overall population). Discrimination has differential impacts on mental health depending on the type of discrimination. Those with higher exposure to transgender-based discrimination had almost three times the odds of PTSD compared to those with lower exposure (AOR, 2.6; 95 % CI 1.4-5.0) ( Table 2) . Those with higher exposure to transgender-based discrimination had more than 2 times the odds of depression than those with lower exposure (AOR, 2.6; 95 % CI 1.2-5.9). High exposure to transgender-based discrimination had the most significant impact on stress related to thoughts of suicide. Those reporting higher exposure to transgender-based discrimination reporting almost 8 times higher odds of stress related to thoughts of suicide compared to those with lower exposure (AOR 7.7, 95 % CI 2.3-35.2), though the confidence intervals were wide. Those with higher exposure to racial discrimination had significantly higher odds of psychological distress (i.e., as measured by the BSI) (AOR 3.6; 95 % CI 1.2-10.8) and PTSD symptoms (AOR 2.1; 95 % CI 1.1-4.2) than those with lower exposure. Those with higher exposure to racial discrimination had significantly higher odds of stress related to thoughts of suicide than those with lower exposure (AOR 4.3, 95 % CI 1.5-13.3). Those with higher exposure to both transgenderbased and racial discrimination had higher odds of PTSD symptoms (AOR 2.5, 95 % CI 1.0-6.7) and stress related to thoughts of suicide (AOR 3.4, 95 % CI 1.1-10.8) compared to those with lower exposure to both types of discrimination.
Protective Factors for Mental Health Disorders/ Psychological Stress
Parental Closeness was the most consistently protective resiliency promoting factor for mental health disorders and psychological distress (Table 3) 
Discussion
Results suggest that transgender-based discrimination is the most pervasive type of discrimination experienced by trans*female youth with the greatest impact on mental health. More than 40 % of the sample reported experiencing transgender-based discrimination, which was in turn was related to threefold higher odds of PTSD, double the odds of depression and an eightfold increase in odds for stress related to suicidal thoughts. Fewer youth reported experiencing racial discrimination; however, racial discrimination was significantly related to an almost fourfold higher odds of psychological stress and double the odds of PTSD. The most notable mental health impact of discrimination was on stress related to suicidal thoughts. All three types of discrimination measured significantly increased the odds of stress related to suicidal thoughts. The National Transgender Discrimination Survey found that those who were bullied, harassed, assaulted, or expelled because they were transgender or gender non-conforming in school had elevated levels of suicide attempts (51 %) [5] . Clements-Nolle found in 2006 that discrimination related to being transgender was an independent predictor of suicide [39] . In 2012, Testa et al. [40] found that transwomen who experienced physical violence, of which 97 % was related to being transgender, had an almost 4 times greater odds of suicidal ideation and more than 5 times greater odds of suicide attempts.
Findings regarding the impact of transgender-based discrimination on depression were echoed in the literature with adults. A recent prospective study of transwomen found that psychological and physical gender abuse was a cause of major depression [41] . Consistent with the research among adult transwomen, levels of depression were also higher than that found in the general youth population [42] . Findings regarding psychological distress are unique and point to the important intersection of racial and gender minority status. Racial discrimination was the only type of discrimination that impacted psychological distress, which aligns with current research efforts showing adult sexual minority populations are negatively impacted by racial discrimination [43] . Given the great impact of transgender-based discrimination in relation to racial discrimination in this study, future efforts to address mental health among racial minority trans*female youth may need to consider strengthening assets to address transgenderbased discrimination specifically at the intersection of gender, racial and sexual minority identities.
The overall impact of all transgender and racial discrimination on mental health for trans*female youth may have important implications for the future health and wellbeing of this population. Prior analyses of these data found a link between psychological distress and substance use, and sex while under the influence [15] . Victimized lesbian, gay and bisexual youth have exhibited higher engagement in sexual risk behavior due to feelings of isolation and psychological distress [44] . Similarly, Nuttbrock et al. [41] recently found that gender-related abuse caused depressive symptoms that predicted HIV and STIs for young transwomen. Victimization also impedes learning and other school based outcomes for youth, which then impacts youths' ability to succeed in school and the job market [45] .
The primary limitation to this study is that it was not population-based and therefore cannot be generalized to the entire trans*female youth population. However, this is the largest sample of trans*female youth in a geographical area known to be a draw to gender non-conforming people of all ages, and may represent a large portion of all trans*female youth in the San Francisco Bay Area. Also, temporal issues may have arisen in the findings about resiliency. For example, youth with higher parental acceptance may have had lower odds of PTSD because they were not abused by their parents and not because accepting parents protected from the effect of other types of trauma.
Despite these limitations, these data provide an important starting point for interventions and programs to address risk for mental health disorders that impact substance use and HIV risk. Data from this study clearly demonstrate the impact of discrimination on mental health and behaviors. Interestingly, different types of discrimination were associated with different mental health symptoms, suggesting the need for interventions that address discrimination-related stressors specific to both gender identity and race/ethnicity. Interventions seeking to address stigma need to pay particular attention to intersectional identities. This study also documents the importance of parental support. Of the six resiliency promoting protective factors, parents emerged as two of the three significant protective factors from poor mental health outcomes among trans*female youth in this study. Once again, we find that parents and caregivers are central to the health and wellbeing of our young people. Interventions that foster understanding between youth and their parents may go far in promoting the health of this important population.
